Orientation of retinal in bovine rhodopsin determined by cross-linking using a photoactivatable analog of 11-cis-retinal.
A photoactivatable analog of 11-cis-retinal has been used to probe the orientation of retinal in bovine rhodopsin. The analog binds to the opsin to regenerate a chromophore with lambda max at 458 nm. The linkage site of the analog to the opsin was confirmed to be Lys-296 as in 11-cis-retinal rhodopsin. The analog-reconstituted rhodopsin activated transducin and was phosphorylated by rhodopsin kinase on illumination. On photolysis of rhodopsin containing the radioactively labeled analog at 365 nm at -15 degrees C, 20-25% of the analog was covalently linked to the protein. Proteolysis of the labeled protein and characterization of the appropriate peptides showed that cross-linking of the analog was predominantly to helices C or F. When analog reconstituted rhodopsin in rod outer segments was photolyzed, cross-linking was predominantly to helix C. However, when analog-reconstituted rhodopsin, purified in lauryl maltoside, was photolyzed, labeling occurred mainly in helix F. Sequence analysis showed major sites of cross-linking to be Phe-115, Ala-117, Glu-122, Trp-126, and Ser-127 in helix C while Trp-265 was the major site in helix F. The results suggest that the beta-ionone ring of retinal orients toward helices C and F.